CD8
CD8

+
CD122
+ T-cells have been traditionally described as antigen-specific memory T-cells that respond to previously encountered antigens more quickly and vigorously than their naïve counterparts. However, mounting evidence has demonstrated that murine CD8 +
+ T-cells exhibit a central memory phenotype (CD44   high   CD62L high ), regulate T cell homeostasis, and act as regulatory T-cells (Treg) by suppressing both autoimmune and alloimmune responses. Importantly, naturally occurring murine CD8 + CD122 + Tregs are more potent in immunosuppression than their CD4 +
CD25
+ counterparts. They appear to be acting in an antigen-non-specific manner. Human CD8 +
CXCR3
+ T-cells are the equivalent of murine CD8 +
CD122
+ Tregs and also exhibit central memory phenotypes. In this mini-review article, we will summarize recent progresses in their phenotypes, homeostatic expansion, antigen-specificity, roles in the suppression of alloimmune and autoimmune responses, and the mechanisms underlying their inhibitory function.
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+ CD122 + T-cells, immunoregulation, allograft survival, transplant tolerance, memory T-cells introduction Upon reencounter with previously recognized antigens, memory T-cells respond more rapidly and vigorously than their naïve counterparts. They are somewhat resistant to immunosuppression, such as costimulatory blockade (1, 2) . Memory T-cells can rapidly trigger alloimmune responses through the production of various inflammatory cytokines (3) . Previous studies have also shown that early infiltration of CD8 + memory T-cells into allografts, including hearts, kidneys, and livers, facilitates allograft rejection and presents a hurdle to achieving long-term allograft survival (4-6). Therefore, they are generally considered as a major barrier to long-term allograft survival or tolerance (7) . In particular, CD8
+ CD122 + T-cells have previously been described as antigen-specific memory T-cells (8) (9) (10) . However, emerging evidence has shown that central memory CD8
+ CD122 + T-cells (CD44 high CD62L high ) also play a role in regulating T cell homeostasis and serve as regulatory T-cells (Tregs). Since original studies revealed that CD8
+ T-cells exhibit Treg properties (11) (12) (13) , more and more studies have confirmed their immunosuppressive activities. Suzuki's research group has provided the early evidence that CD8 + CD122 + T-cells maintain T cell homeostasis (14) , whereas more recent studies have suggested that CD8 + CD122 + T-cells are Tregs that suppress conventional T cell responses (14) (15) (16) (17) (18) (19) (20) and control autoimmune diseases (21, 22 
Tregs
The percentages of CD122 + T-cells within CD8 + population fluctuate between 10 and 50%, depending on mouse age. Overall, the percentages of CD122
+ T-cells in CD8 + population are very high in young mice, reduced to the lowest level of ~10% at the age of 8-10 weeks, and then increased with aging, exhibiting a pattern of two age-related phases (14) . (27) . Moreover, they also were more effective in the suppression of in vitro T cell proliferation than their CD4 + CD25 + counterparts. Importantly, the adoptive transfer of CD8 + CD122 + , but not CD4 + CD25 + , Tregs plus treatments with recombinant murine IL-15 significantly extended allograft survival even in immune competent wild-type mice (27) . By contrast, the adoptive transfer of CD4 + CD25 + Tregs, together with administration of recombinant IL-15, did not significantly suppress allograft rejection. We postulated that administering IL-15 promoted the expansion of transferred CD8 + CD122 + Tregs, which in turn extended allograft survival. Krupnick et al. found that costimulatory blockade-mediated long-term allograft acceptance was dependent on the rapid infiltration of the lung graft by central memory CD8
+ T-cells and on their production of IFNγ, which in turn induced nitric oxide (NO) and inhibited alloimmune responses (25 
Concluding Remarks
Memory CD8 + CD122 + T-cells have previously been considered to be antigen-specific memory T-cells (8) (9) (10) . Especially, they exhibit central memory T-cell phenotypes. Mounting evidence has shown that they are also Tregs. Therefore, it is important to define how and when they act as memory versus Tregs. It has been known that abundant PD-1 expression on CD8
+ T-cells represents their status of exhaustion during chronic viral infection, while PD-1 blockade restores their immune responses (43) (44) (45) (46) 
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